Autocrine motility factor stimulates a three-fold increase in inositol trisphosphate in human melanoma cells.
The biochemical pathways through which tumor cell locomotion is mediated are poorly understood. Autocrine motility factor (AMF), which is produced by and stimulates motility in A2058 human melanoma cells, was used to characterize phosphoinositide (PtdIns) metabolism activated in association with tumor cell motility. AMF stimulated up to a 400% increase in de novo incorporation of 3H-myo-inositol into cellular lipids beginning 40 minutes after exposure. In cells prelabeled with 3H-myo-inositol, AMF stimulated a 200% increase in total inositol phosphates (inositol monophosphate, InsP1; inositol bisphosphate, InsP2; inositol trisphosphate, InsP3) after 90 minutes of exposure, with a 300% maximal increase in InsP3 at 120 minutes. InsP1 and InsP2 were maximally increased 130% of control values. Treatment with AMF stimulated a parallel dose-dependent increase in both motility and PtdIns levels. We have shown previously that the A2058 motile response to AMF is inhibited markedly by cell pretreatment with pertussis toxin (PT). Inositol phosphate production was inhibited by a 2-hour pretreatment of cells with PT (0.5 microgram/ml). PT treatment of A2058 membranes was associated with ADP-ribosylation of a 40-kDa protein consistent with the presence of an alpha subunit of a guanine nucleotide-binding protein (G protein). These data indicate that AMF elicits increases in cell motility and phosphoinositide metabolism via a PT-sensitive G protein signal transduction pathway.